The 1987 National Defense Act has had a significant impact on the acquisition of weapon systems. Congress recognized that weapon systems need to be designed with future resources in mind, particularly manpower, personnel, and associated training (MPT). Since the cost for increases in training and personnel came after the weapon system was fielded, Congress now requires the full cost projection prior to full scale development and again before production. The Air Force MPT responses came in two thrusts: first, the establishment of the ASD/ALH MPT organization and second, the establishment of a program for integrating MPT into the acquisition process. The purpose of this paper is to tell how ASD Engineering (ASDEN) plans to implement MPT into the acquisition of weapon systems through the systems engineering process. MPT trade studies will be accomplished on all ASD weapon system acquisitions with the goal to achieve MPT optimization within the system design. assigned to manpower slots personnel is defined. That is, personnel refers to the skills and skill levels required to operate and maintain the system. Baining refers to the system peculiar training required to operate and maintain the system.
fielded, Congress now requires the full cost projection prior to full scale development and again before production. The Air Force MPT responses came in two thrusts: first, the establishment of the ASD/ALH MPT organization and second, the establishment of a program for integrating MPT into the acquisition process. The purpose of this paper is to tell how ASD Engineering (ASDEN) plans to implement MPT into the acquisition of weapon systems through the systems engineering process. MPT trade studies will be accomplished on all ASD weapon system acquisitions with the goal to achieve MPT optimization within the system design. assigned to manpower slots personnel is defined. That is, personnel refers to the skills and skill levels required to operate and maintain the system. Baining refers to the system peculiar training required to operate and maintain the system.
In the past, personnel was the linchpin that drove manpower numbers. Baining was the recipient of all the decisions that had been made in determination of manpower and personnel. The interactive impact of one major factor upon the other was rarely considered. The MPT initiative represents an effort to insure that MPT is considered in an integrated fashion during the weapons system design process. That is, to insure that trade studies and sensitivity analyses of the impact of MPT decisions are conducted during the weapon system design to optimize operability, maintainability, reliability, automation, etc.
The purpose of this paper is to discuss factors that required engineering to place increased emphasis upon MPT in the design process and to discuss what is being done to implement MPT in the systems engineering process.
INTRODUCTION
DISCUSSION The concept of engineering consideration of MPT in weapons systems design is not new. However, the formal discipline of requiring an integrated consideration of MPT in the weapons system design process may be new. Past weapons system designs have considered manpower -personnel -and training, but frequently considered them separately from one another.
Manpower refers to the numbers of people required to operate and maintain the weapons system. When skills are
A. Need for Increased Emphasis
The issues identified in this discussion are not presented in any order of importance but rather represent a group of issues that collectively led to the MPT mandate and the DOD response.
1. Congressional concern over user-friendliness of new weapon systems. In the early 1980s several Army weapon systems such as the Stinger Missile and Seargent York (Point Defense Gun System) were introduced for evaluation. Results of tests on both of these weapon systems indicated that more design attention needed to be given to the population of personnel expected to operate the systems and the impact of these factors upon design of the weapon system. In short, increased training could not make up for design deficiencies. Presently, the Using Command will be the agency responsible for consolidation and reporting manpower numbers to HQ USAF/PRME. Figure 1 depicts To implement the law, it is planned that the SPO (System Program Office) will serve as the conduit between the contractor and the using command. In this capacity, the SPO will task the Prime Contractor to perform the manpower analysis to arrive at estimates. SPO Engineering should insure that the contractor is tasked through the Rm to perform the technical analysis and trade studies to optimize MPT resource requirements within the weapon system design. They should insure that the contractor is proactively working and reporting how the system design is impacted by manpower and personnel constraints. The SPO will assist the contractor to interface with the using command to develop Manpower and personnel estimates based upon the weapon system design. The SPO will provide SPO manning manpower estimates and supporting commands will provide their estimates to the using command for incorporation into the overall manpower estimate submitted by the using command. The using command will consolidate the manpower estimate provided and submit the estimate to HQ USAFVPRME. Figure  2 shows the process that is envisioned. 
M/P ESTIMATES
preferred system configuration." (1, 1974 ). As it is described, the systems engineering process is a way of controlling the engineering design process to ensure consideration of those variables that impact the design of a weapon system. It is not a specific checklist to be followed but rather an iterative manner of accomplishing design. Figure 3 presents the process described in MLSTD-499A (2, 1988).
The process starts with inputs from the user who needs an operational capability to meet a deficiency (e.g., defeat a specified threat), take advantage of technological opportunities, or accomplish expanded missions. The inputs are then translated into system design characteristics to meet the requirements. Analysis and trade studies are performed to address all elements that might impact the system design. The trade studies address trade-offs within and across all system elements. Constraints imposed by external factors such as the operating environment, new technologies, organizational constraints, resource constraints, etc., are considered and the design is adjusted.
The design criteria are then compared against the evolving design. The final output describes the effectiveness, cost, Figure 2 schedule, and risk associated with the system.
MANPOWER ESTIMATE PROCESS
Recently, Kordik (2, 1988) discussed the systems engineering process and how MPT fits within that process.
He described the systems engineering process as, "the mechanism that correlates and integrates the diverse activities needed to field an effective and affordable weapon system." He further stated, "MPT impacts all elements of the system. I t must be reflected from developing subsystems that are simple t o repair to simplifying the access to those subsystems. It is not just reflected in terms of maintenance task times but also in fundamental reliability parameters (e.g., induced failures). The ramifications are more than on system cost.
They impact system effectiveness through sortie rate or system availability and even on weapon delivery accuracy as reflected through aircrew training or on maintenance crew training (e.g., proper alignment of bomblnav system). MPT is an inherent design element no more and no less important than any other system element." (Kordik, 1988) . In this context, the process can be viewed as shown in Figure 4 . In December 1988, a draft ASD Systems Engineering MPT Notebook was published (3, 1988 
